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INTRODUCTION
During the last two decades, the number of motor vehicle accidents
involving school buses in the United States has risen annually. National
and local news media coverage of these occurrences has resulted in demands,
by the public, for increased school bus passenger safety. As a result of
this pressure, the U.S. Department of Transportation has adopted new design
and manufacturing standards which have made the school bus operationally
safer.
But with the emphasis being placed on the design and manufacture of
safer school buses, a component part of the school transportation system,
the operator, has been too often overlooked or underestimated for its
effect on the safety of the system. Dunlap (8) states that:
Today's school bus is about as safe as it's going to be. What's
needed today are not new seats or methods of joining sheet metal.
What's needed is training; driver training, pupil training,
police training, fireman training, training of anyone who could
even remotely be involved in the transportation of school chil
dren.
This feeling has been supported by Featherston (9) who, while serving
as Deputy Associate Commissioner for Federal-State Relations, U.S. Office
of Education, stated that:
A large percentage of school bus accidents have been attributed
to some action or lack of action by the school bus driver. Most
of these accidents are preventable.
The above comments are further supported in a study by the U.S.
Department of Transportation (29), in which 10,000 school bus accident
reports from Iowa, New Mexico, and Ohio were examined in an effort to
determine the causes of these accidents. The reported accidents took place
between 1970 and 1975 with 9,981 of the reports being used in the study.
It was found that in 5,733, or 57.4 percent, of the accidents reported, the
school bus driver had committed a driving error.
School bus accident data received and analyzed by the Iowa Department
of Public Instruction (11). from July 1. 1969, through June 30, 1978,
indicated that school bus driver error was a major factor in 56.1 percent
of the 4,068 school bus accidents reported during that time period.
Based upon available school bus accident causation data, which consis
tently show driver error as a predominant causative factor of school bus
accidents, it would seem reasonable to place more emphasis on the selection
training of all school bus drivers in the future. It is, therefore,
the intention of this study to observe the effects of a school bus driver
training program being conducted in the State of Iowa and determine its
effect on school bus driver accident involvement in that state.
Statement of Problem
The study compares the relationship of training on a selected popula
tion of school bus drivers with a group of untrained drivers and their
school bus accident involvement.
Statement of Purpose
1. To provide data concerning the relationship between trained and
nontrained school bus drivers and their school bus accident
involvement.
2. To provide data that would assist educators, governmental offi
cials and the general public in the value assessment of school bus
driver training programs.
Need for the Study
The need for this study is based upon the fact that between the
1966-67 and 1976-77 school years, motor vehicle accidents involving school
buses in the United States have increased 43.10 percent (see Appendix A).
The significance of this increase is highlighted by the fact that the
growth of the nation's school transportation system, as measured by 1) num
ber of pupils transported, 2) number of vehicles used, and 3) number of
miles traveled, has not kept pace with the system's accident involvement.
In comparing the number of pupils transported in the United States to
school bus accident involvement, Stewart (23) states that:
One alarming fact about the continual increase in school trans
portation is that the accident rate is increasing at a much
faster pace than the increase in the number of pupils trans
ported.
This is supported in Appendix A by comparing the number of pupils trans
ported during the 1966-67 school year with the number transported during
1976-77. During the 11 school year periods, the number of pupils trans
ported increased by 23.1 percent while school bus accident involvement
increased by 43.10 percent.
Similar comparisons can be made from Appendix A, using other elements
of the school transportation system such as "vehicle used" and "miles
traveled." The number of vehicles used to transport students in 1966-67
rose from 221,772 to 298,173 during the 1976-77 school year. This repre
sented an increase of 25.64 percent. The number of miles traveled by these
vehicles increased from 1.9 to 2.9 billion miles during the same period
representing a 34.48 percent increase.
The nation's school transportation system has experienced a steady
growth based upon three major elements of the system. There are more
students riding more vehicles over more miles and having more accidents
than ever before. Statistical probability would predict that as exposure
in miles traveled increases, an equal proportion of accidents should be
anticipated. However, the school transportation system in the United
States is experiencing a growth in accident involvement which far exceeds
the other parts of the system.
Therefore, there is a need for a study to determine if school bus
driver training can serve as an effective countermeasure in the reduction
of school bus accident involvement.
Research Questions
1. Are there significant intercorrelations between the independent vari
ables: training status, location of operation, driver sex, driver age,
school bus driving experience, pre-training nonserious school bus acci
dent involvement and pre-training serious school bus accident involve
ment?
2. Are the two dependent variables post-training nonserious school bus
accident involvement and post-training serious school bus accident
involvement significantly correlated?
3. Are there significant intercorrelations between the dependent variables
and independent variables?
4. Will the variable training status contribute significantly to the pre
diction of post-training nonserious or serious school bus accident
involvement ?
5. Will the variable location of operation contribute significantly to the
prediction of post-training nonserious or serious school bus accident
involvement?
6. Will the variable driver age contribute significantly to the prediction
of post-training nonserious or serious school bus accident involvement?
7. Will the variable driver sex contribute significantly to the prediction
of post-training nonserious or serious school bus accident involvement?
8. Will the variable school bus driving experience contribute signifi
cantly to the prediction of post-training nonserious or serious school
bus accident involvement?
9. Will the variable pre-training nonserious school bus accident involve
ment contribute significantly to the prediction of post-training
nonserious or serious school bus accident involvement?
10. Will the variable pre-training serious school bus accident involvement
contribute significantly to the prediction of post-training nonserious
or serious school bus accident involvement?
Assumptions
1. That the records of all Iowa school bus drivers are maintained by the
Iowa Department of Public Instruction and are accurate.
2. That an individual driver in the study remained employed by the same
school district throughout his or her school bus driving career or, if
employed by two or more school districts during this time, those dis
tricts were of the same location of operation classification (rural or
urban) as that of the Initial employing district.
3. That those drivers classified as "nontrained" have not participated, at
any time, in the 21-hour Iowa School Bus Driver Training Program.
4. That the school bus driving exposure of all drivers in the study is
equal between trained and nontrained drivers.
5. That the training received by drivers was equal in content.
6. That all school bus accidents occurring bet^en July 1, 1970, and
June 30, 1979, were reported to the Iowa Department of Public Instruc
tion.
Limitations
1. Participants in the Iowa School Bus Driver Training Program were volun
teers.
2. The Iowa School Bus Driver Training Program is a classroom-only program
and does not involve behind-the-wheel instruction.
3. School bus accident data used in this study were those reported to the
Iowa Department of Public Instruction from July 1, 1970, through
June 30, 1979. The accident involvement of drivers prior to or follow
ing these dates was omitted.
4. It was impossible to determine from driver records available the number
of miles driven annually by each school bus driver included in the
study. Each driver, therefore, was considered to have had equal expo
sure to the operation of a school bus.
5. The school bus accident data reflect involvement but do not assign
driver responsibility.
Procedure
1. Review of Literature. A review of literature was undertaken to iden
tify current theories and research related to school bus driver train
ing programs and their effect on school bus accident involvement.
2. Identification of Population. The population in this study was com
posed of school bus drivers employed by Iowa's public and nonpublic
school districts and based upon records maintained by the Iowa Depart
ment of Public Instruction,
3. Selection of Sample. The sample includes all school bus drivers in
Iowa who have been issued a school bus driver permit by the Iowa
Department of Public Instruction for nine consecutive school years
beginning with the 1970-71 year and concluding with the 1978-79 year.
A total of 2011 school bus drivers met this criterion and were included
in the study.
4. Collection of Data. The data were collected from the individual school
bus driver cumulative record card (see Appendix B), application for
school bus driver's permit (see Appendix C) for the 1978-79 school
year, school bus accident reports, and school bus driver training pro
gram attendance records maintained by the Iowa Department of Public
Instruction.
5. Data Collection Procedure. The collection of data was accomplished
according to the following procedure:
a. Data Collection Instrument. A data collection instrument was
designed upon which data could be recorded (see Appendix D). The
instrument provided for the following data entries:
8Driver Identification Number
School District Identification Number
Location of Operation (Rural or Urban)
Birth Date
Sex
School Bus Driving Experience
Total Pre-Training, Nonserious Accidents
Total Pre-Training, Serious Accidents
Total Post-Training, Nonserious Accidents
Total Post-Training, Serious Accidents
Training Status
b. The school bus driver cumulative card file was used to begin the
actual collection of data. The cumulative card file contains the
individual driver record of each school bus driver holding a cur
rent school bus driver's permit. Each driver record card contains
the school years in which a school bus driver permit was issued,
the most current school district of emplojnnent, and the date of
each school bus accident involving the driver. Those drivers whose
cumulative card indicated that a school bus driver permit was
issued for nine consecutive years, beginning with the 1970-71
school year and ending with the 1978-79 school year, were included
In the study. Additional years of driving experience did not
exclude a driver from being included in the study as long as the
nine-year experience criterion had been met.
c. The driver was assigned a driver identification number with the
first driver entry being 0001,
d. With the name of the driver's employer shown on the cumulative
card, the county and school district identification code numbers
could next be entered on the collection instrument.
e. The location of operation for each driver was determined and
recorded as either "rural" or "urban" using the numerical designa
tions "1" and "2," respectively.
f. The total years of driving experience were determined by the number
of years in which a school bus driver permit had been issued to the
driver and recorded on the collection instrument.
g. When the cumulative card indicated that a driver had been involved
in an accident, annual school bus accident records of the Depart
ment of Public Instruction were consulted and a determination was
made as to whether the accident was to be classified as "serious"
or "nonserious." The total number of accidents for each classifi
cation were then recorded on the collection instrument as either
pre-training or post-training depending on their date(s) of occur
rence.
h. The last two data entries involved the driver's date of birth and
sex. This Information was obtained from the 1978-79 school bus
permit application card file of the Department of Public Instruc
tion.
6. Analysis of Data. Data were analyzed by computer by the Iowa Depart
ment of Public Instruction. The primary statistical technique known as
regression analysis was employed in the study.
7, Dissemination of Results. The results have been reported in the form
of a thesis.
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Definition of Terms
Following is a list of terms which may not be commonly known to the
reader or which need clarification for this study.
Chauffeur's license. A license issued by the Iowa Department of Transpor
tation to any person who operates a school bus. A chauffeur's license
must be obtained by an individual before a school bus driver permit can
be issued by the Iowa Department of Public Instruction.
Cumulative driver record file. A card file maintained by the Iowa Depart
ment of Public Instruction's School Transportation and Safety Education
Division. The file contains the school bus driving history of all
school bus drivers in the state of Iowa and contains the name of the
driver, name of the driver's most current employer, school bus driver
permit number for each school year of employment, and the date of each
school bus accident in which the driver was involved.
Data collection instrument. The instrument developed for this study upon
which data, pertaining to each school bus driver of the sample popula
tion, were recorded. Data recorded on the collection instrument were
used in the analysis of this study.
Iowa Department of Public Instruction, An administrative, supervisory, and
consultative agency under the direction of the superintendent of public
instruction and state board. This governmental agency provides leader
ship and guidance in carrying out such policies, procedures, and duties
authorized by law or by the regulations of the state board, as are
found necessary to attain the purposes and objectives of the school
laws of Iowa.
Location of operation. As used in this study, location of operation is a
classification, either rural or urban, based upon a school bus driver's
1978-79 school district of employment. It is used in this study as a
relative measure of traffic density.
Nonserious accident. As used in this study, a nonserious accident is any
Incident involving a school bus in which only property damage to the
bus, other vehicles, or objects was sustained. An accident report of
this incident has been received by the Department of Public Instruc
tion.
Nontralned driver. A school bus driver that has not successfully completed
the 21-hour Iowa School Bus Driver Training Program.
Post-training. That period of time starting on the date of enrollment in
the Iowa School Bus Driver Training Program and thereafter. For a
nontralned driver, this refers to January 1, 1975, or any date there
after.
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Pre-tralning. That period of time, for a trained driver, prior to the date
of enrollment in the Iowa School Bus Driver Training Program.
Rural. For this study, rural means any school district with administrative
offices located in an Iowa city or town of less than 20,000 population
according to the 1970 U.S. census conducted by the U.S. Department of
Commerce, Bureau of the Census.
School bus. Means every vehicle operated for the transportation of chil
dren to or from school except vehicles which are: (a) privately owned
and not operated for compensation, (b) used exclusively in the trans
portation of the children in the immediate family of the driver,
(c) operated by a municipally or privately owned urban transit company
for the transportation of children as part of or in addition to their
regularly scheduled service, or (d) designed to carry not more than
nine persons as passengers, either school owned or privately owned,
which are used to transport pupils to activity events in which the
pupils are participants or used to transport pupils to their homes in
case of Illness or emergency situations.
School bus accident. Any incident involving any vehicle in use as a school
bus and as a result causes property damage, personal injury, or death.
School bus driver. An individual possessing a valid chauffeur's license
and a school bus driver permit. An individual may qualify as a school
bus driver if he or she is at least 16 years of age and not more than
69 years of age as of August 1, preceding the opening of the school
year. Persons of age 16 or 17 can qualify only after having completed
an approved driver education program and are recommended for employ
ment by the employing board of education.
School bus driver permit application card file. A file maintained by the
Iowa Department of Public Instruction in which all school bus permit
applications are stored.
School bus driving experience. The total number of school years for which
a school bus driver permit was issued to an individual by the Iowa
Department of Public Instruction.
School Transportation and Safety Education Division. A division of the
Iowa Department of Public Instruction whose responsibilities include:
1) exercising general supervision over the school transportation sys
tem so as to assure the efficient operation and maintenance of trans
portation equipment and to protect the health and safety of the
children transported and 2) providing for assistance to Iowa schools
in planning, organization, administration, teacher education and
certification, and evaluation of safety education programs.
Serious accident. For this study, a serious accident is any incident
involving a school bus which results in 1) an injury to any individual
requiring treatment by a physician or causes an individual's normal
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activity to be restricted for more than 24 hours or 2) results in the
death of any individual.
Successful completion. Drivers are required to attend each of seven,
three-hour instructional sessions before attaining "successful comple
tion" status in the Iowa School Bus Driver Training Program.
Trained driver. Any individual enrolling in and successfully completing
the Iowa School Bus Driver Training Program during the 1974-75 school
year.
Urban. For this study, urban means any school district with 1) administra
tive offices located in an Iowa city or town of 20,000 or more popula
tion according to the 1970 U.S. census conducted by the U.S. Department
of Commerce, Bureau of the Census, and 2) at least 50 percent of the
school district's total school transportation miles traveled during
the 1978-79 school year being over hard surfaced roadways according to
the district's annual transportation report filed with the Iowa
Department of Public Instruction.
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REVIEW OF LITERATURE
A review of the literature revealed that there were limited studies
available on the effects of school bus driver training programs on school
bus accident involvement. There is, however, considerable information in
the form of governmental studies, individual research, and opinion which is
relative in nature to this study and addresses 1) the need for driver
training, 2) the causes of accidents, 3) the effects of training on acci
dent involvement, and 4) the use of accident data for analysis of training
program effectiveness.
Growth of Pupil Transportation
To better understand the need for school bus driver training, one must
examine the rapid growth and associated accident trends of pupil transpor
tation in the United States. It is not known exactly when the transporta'-
tion of pupils at public expense began. However, according to Latta (13),
it was on August 1, 1869, when the Massachusetts General Court ruled that:
Any town in the commonwealth may raise by taxation or otherwise
appropriate money to be expended by the school committee in their
discretion, in providing for the conveyance of pupils to and from
the public schools.
By the year 1880 there were three northeastern states—Massachusetts,
Maine, and Vermont—that had accepted pupil transportation at public
expense as a governmental function. Between 1881 and 1894 four more
states—New Hampshire, Connecticut, Ohio, and Florida—passed laws which
allowed for the transportation of pupils at public expense. By this time,
the tone had been established, and 25 other states enacted similar laws
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between 1895-1910 for a total of 32 providing for student transportation.
By 1933 all states, including Hawaii and Alaska, had similar laws.
The collection and reporting of statistics regarding the growth of
pupil transportation in the United States as measured by the number of
pupils transported and number of vehicles used to provide such transporta
tion has been reported since the 1969-70 school year by the National Asso
ciation of State Directors of Pupil Transportation Services (15) in its
annual publication. Statistics on Pupil Transportation. The publication
also lists the same data collected by the U.S. Office of Education prior to
and including the 1964-65 school year as well as that collected by the
National Commission on Safety Education of the National Education Associa
tion from 1965—66 through 1968—69. Table 1 is a compilation of these data
and depicts the growth of pupil transportation in terms of the number of
pupils transported and the number of vehicles used in the United States.
In a report by Grant (10), nearly 2.8 million pupils were transported
at public expense during the 1933-34 school year. This represented 10.6
percent of all public school children in the United States. Table 1 shows
that the total rose to over 21 million pupils during the 1973-74 school
year and, according to Grant, was the first time that over half of the
nation's public school children were transported by school bus. By the end
of the 1976-77 school year, over 23 million pupils had been transported to
and from school by school bus and represented over 52 percent of the public
school children in the United States.
In comparison, Shupe (20) reported that during the 1933-34 school year
in Iowa, 59,364 pupils were transported at public expense representing
10.84 percent of the state's total enrollment. By the end of the 1976-77
15
Table 1. Growth of school transportation in the United States
School Number of pupils Number of
year transported vehicles used
1954-55 9,509,699 154,057
1955-56 10,199,276 159,764
1956-57 10,683,643 164,863
1957-58 11,343,132 170,689
1958-59 12,021,372 176,222
1959-60 12,700,989 179,780
1960-61 13,106,779 185,869
1961-62 13,687,547 191,160
1962-63 14,247,753 195,397
1963-64 15,559,524 200,116
1964-65 15,413,000 206,000
1965-66 16,423,396 210,692
1966-67 16,684,922 221,722
1967-68 17,271,718 230,578
1968-69 18,467,944 238,102
1969-70 18,752,735 239,973
1970-71 19,191,483 245,608
1971-72 20,047,589 257,804
1972-73 20,791,737 262,579
1973-74 21,169,633 271,552
1974-75 22,398,556 282,834
1975-76 22,757,316 312,030
1976-77 23,156,006 298,173
school year the number of pupils transported had risen to 294,436 (11),
nearly five times the ridership of that in 1933-34 and represented 49.5
percent of all pupils enrolled in Iowa's public schools.
The increase in number of pupils transported has necessitated an
increase in the number of vehicles needed to provide this service over the
years. Since the 1954-55 school year in which 154,057 vehicles were in
use, the number of vehicles used to transport pupils in the United States
rose steadily through the 1975-76 school year (see Table 1). During that
year 312,030 vehicles were utilized, more than doubling the number used in
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1954-55. Not until the 1976-77 school year did the number of vehicles
discontinue its upward trend. During that year the number of vehicles
dropped by 13,857 vehicles over the preceding year.
The Iowa Department of Public Instruction (11) reported that there
were 3,929 vehicles used to transport children to and from school during
the 1955-56 school year. By the end of the 1976-77 school year, the number
had increased by 43.7 percent to 6,983 vehicles.
The number of miles traveled annually is another indicator commonly
used to evaluate the growth of a transportation system. Table 2 shows the
annual growth, in number of miles traveled by school bus, based upon data
compiled by the National Safety Council (16). The figures include to-and-
from school transportation as well as miles traveled on extracurricular
activity trips. The number of miles traveled annually by school buses rose
from 1.6 billion in 1961-62 to nearly 3 billion miles in 1976-77. This
represents a 43.1 percent increase in miles traveled over the 16-year
period.
During the 16-year period, school bus travel in Iowa increased by
14.4 percent, according to Iowa Department of Public Instruction figures
(11). During the 1961-62 school year, buses traveled 49,411,676 miles over
their regular routes as compared with 57,751,398 miles during the 1976-77
year. In addition, data collected since the 1974-75 school year reveal
that extracurricular activity trips have added an average of 7.6 million
miles annually to the state's total miles traveled.
With the growth of pupil transportation programs, in terms of pupils
transported, vehicles used, and miles traveled, more accidents have
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Table 2, Miles traveled annually by school bus In the United States
School year
1961-62 1,648,898,000
1962-63 1,675,261,000
1963-64 1,700,000,000
1964-65 1,750,000,000
1965-66 1,800,000,000
1966-67 1,900,000,000
1967-68 1,950,000,000
1968-69 2,150,000,000
1969-70 2,200,000,000
1970-71 2,300,000,000
1971-72 2,400,000,000
1972-73 2,500,000,000
1973-74 2,400,000,000
1974-75 2,500,000,000
1975-76 2,600,000,000
1976-77 2,900,000,000
occurred. The manner and method by which school bus accident data are col
lected differs from state to state as does the quality of the data col
lected. These factors make an accurate analysis of accident trends most
difficult. School bus accident data, across the United States, are derived
from two sources. The first source is accident reports filed by
local and state law enforcement authorities and the second is reports filed
by local school or state educational agencies.
Law enforcement officials are usually bound by state laws mandating
that an accident report be filed only when a specified dollar amount of
property damage has occurred or when personal injury or death is involved.
On the other hand, some state educational agencies, such as the Iowa
Department of Public Instruction, require that all school bus accidents be
reported to that agency regardless of the accident*s severity. Therefore,
18
an accurate and consistent picture of national school bus accident trends
is difficult to obtain.
It was found that the most consistent source of national school bus
accident data is the National Safety Council's Accident Facts which is
published annually. In recognition of the obvious limitations encountered
in gathering school bus accident data, NSC (17) states that:
Interpretation of school bus accident data is complicated by the
many variations between state operations, by lack of standard
definitions of terms, and by lack of comparable reporting by
states.
Even though there are definite limitations as to the homogeneity of the
data collected by NSC, it still remains the principal resource upon which
national school bus accident trends are based.
Figure 1 shows the trend in school bus accident involvement in the
United States from 1963 through 1977 and is based upon National Safety
Council (16) data. A brief examination of this figure reveals that the
number of accidents, fatalities, and injuries associated with the nation's
pupil transportation system is directly related to the rapid growth and
usage of that system.
In 1963 school buses traveled 1.67 billion miles and were involved in
9,969 accidents, a rate of 5.96 accidents per 100 million miles traveled.
Using the 1963 number of vehicles used, as shown in Table 1, one out of
every 19.6 vehicles was involved in an accident during that year. In com
parison, school buses in 1977 traveled 2.9 billion miles and were involved
in 58,000 accidents, increasing the rate to 20 accidents per 100 million
miles traveled. During that year one out of every five vehicles was
involved in an accident, a probability increase of four times that of 1963.
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The nation's school transportation system has experienced more stu~
dents, riding more vehicles, more miles, and as a result have been involved
in more accidents than ever before. These same truths exist in Iowa.
Cause of Accidents
In 1971 Siegel, Nahum, and Runge (21) found that there was a general
lack of data relating to school bus accident causation on a national basis.
The authors stated that:
A growing store of knowledge exists regarding causes of collision
and causes of injury for small, medium and large-size automobiles.
Very little information and knowledge exists for school bus and
motor coach collisions, however. Until a properly organized,
combination statistical and in-depth study of school bus and
motor coach collisions is implemented, the knowledge of bus col
lision causation and injury production will be based on clinical
case studies, such as the current study.
Of the 12 accidents reviewed in the study, nine involved school buses.
Collision causation in three of the accidents was affixed to drivers of
other vehicles while responsibility for six of the accidents was placed
with the school bus driver. The causative factors cited for those acci
dents in which the school bus driver was deemed responsible were:
1) driver error, 2) driver inattention, and 3) driver inexperience.
In a study by the U.S. Department of Transportation (29), 61 serious
school bus accidents involving on-board pupil fatalities were investigated
by four Multi-Disciplinary Accident Investigation (MDAI) teams. These
61 accidents were compared to an analysis of nearly 10,000 school bus acci
dent reports obtained from three states (Iowa, New Mexico, and Ohio). The
comparison of accident causation indicated that in 52.5 percent of the
61 serious accidents bus driver error was considered a causative factor.
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In the "three state" accident analysis, the bus driver was considered a
causative factor in 55.8 percent of the accidents.
A study of automobile accident avoidance by the U.S. Department of
Transportation (27), involving 613 drivers and 372 documented accident
cases in Indiana between 1970 and 1974, found that in one out of every five
emergency conflict accidents studied, the driver failed to perceive the
conflict in time to attempt an evasive action. According to the
researcher's report:
Irk the accidents studied, 257 of which involved emergency traffic
conflict situations, if each driver in a conflict situation chose
his optimal avoidance maneuver, avoidance was at least "possible"
(i.e., probability was .5 or better) in 144 accidents (56% of
conflict accidents or 39% of all accidents considered). Simi
larly, evasion was "probable" (probability was .7 or better) in
120 accidents (47% of conflicts, 32% of total), and "certain"
(probability .9 or better) in 42 accidents (16% of conflicts, 11%
of total accidents considered).
Other studies have been undertaken to identify individual driver char
acteristics or associated environmental conditions which might influence
accident involvement. One such study was conducted by the U.S. Department
of Transportation (28) and involved school bus driver age in relation to
school bus accident involvement. It was reported that;
The multiple correlation coefficients for the relationship
between the accident rates used in this study and driver age 2
range from 0.58 to 0.71. Therefore, from 34% to 50% (i.e., 0.58
and 0.71^) of the variability in accident rates can be predicted
on the basis of age. This implies that more than half (50%-66%)
of the differences that occur in accident rates can be predicted
only by factors other than age. Furthermore, the ability to pre
dict on the basis of age, or any other variable for that matter
does not necessarily imply the existence of a causal relationship.
Other factors generally associated with age, such as the number
of years of driving experience, may have a more direct bearing on
accident rates.
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Another report by the U.S. Department of Transportation (30), which
established a set of selection and training requirements for operators of
school buses, indicated that:
Statistics have rather generally established that drivers in the
extreme age groups-under 25 and over 65-incur the highest acci
dent and violation rates.
It was pointed out, however, that even though there were conclusive acci
dent statistics to support the statement above:
Age itself, that is, the mere passage of time, can exert no
influence over driver performance. It is a correlate of various
physical and psychological attributes which do affect the way an
Individual drives and which are susceptible to change over time.
The United States Department of Transportation (28) found that the
number of female school bus driver accidents per million miles traveled
decreased between the ages of 16 and 25 with their accident rate at 35
being again equal to that of 16 years old. After age 25, accidents by
female drivers got uniformly worse with age. For male drivers, the 16-18
year ages had better driving records than that of the 18-28 year old
drivers with the 21 and 63 year old drivers having the poorer accident
records. The 63 year old male driver was found to have the poorest record.
Cindrich (5) found that there is a significant relationship between
male school bus drivers, accidents, and certain behavior characteristics
as identified through administering the Mann Inventory. No significant
relationship was found for female drivers. The author also found there was
no significant relationship between visual cue identification capabilities
and accident involvement for male or female bus drivers.
In a study of 2,654 automobile drivers, Storie (24) observed the dif
ferences between male and female drivers in accidents. Over a four-year
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period, the author studied the kind of human errors made by males and
females as related to accidents. While the analysis showed some signifi
cant differences between the sexes in the type of accidents and the kind of
errors committed, there was little difference in the proportion of males
and females who were regarded at fault. Approximately 60 percent of the
population of each sex studied was considered at fault. The study did dis
cover that the female tended to make perceptual errors and be distracted
more often than the male and that male drivers found the right turn maneu
ver most difficult. Male drivers were also more likely to be impaired by
alcohol, drove too fast for conditions, and more readily took risks.
In a biographical characterization of school bus drivers, the United
States Department of Transportation (30) stated that:
In the operation of school buses, accident records for the two
sexes are similar except for the younger age group where girls do
not exhibit the sharp rise in accident rate that characterizes
the male population. This difference is most likely attributable
to a difference in attitude, girls being less given to the rebel
liousness, risk-taking, and quest for speed that boys exhibit.
The authors also indicate that there appeared to be one difference in
the male-female population that appeared to be prevalent over the entire
age range. That was that accidents involving females appeared to be less
serious than accidents involving their male counterparts. The cause for
this was hypothesized to be a tendency by female drivers to drive at lower
speeds.
In relationship to the experience of school bus drivers and its effect
on accident Involvement, the United States Department of Transportation
(30) stated that:
One may conclude that while the benefits of experience probably
affect driving in ways that are related to safety, the effect Is
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not highly evident in accident records. Many researchers have
expressed the belief that the benefits of developing skill are
partially offset by growing feelings of confidence and attendant
assumptions of higher risk.
The United States Department of Transportation (28) also examined the
relationship between the location in which the school bus driver operated
his or her vehicle, based on school district population, and school bus
accidents. It was found that there was no significant relationship between
the population of the school districts studied and accidents per mile.
Significant multiple correlation coefficients of 0.60 and 0.46 were found,
however, between accidents per driver and population for males and females,
respectively. Thus the hypothesis that accident records would be poorer
for buses operating in major urban areas having a greater degree of traffic
density was supported.
Effect of Training
A review of the literature relating to the effect of training on
school bus accident involvement uncovered very little in terms of empirical
research into the subject. Studies that were specifically related to the
effects of school bus driver training on accident involvement were found
limited to isolated school bus fleet experience.
One such report was submitted by B. F. Jones and Sons, Incorporated
(12) to School Bus Fleet magazine. It was reported that 57 percent of the
vehicles in the privately owned school bus fleet had experienced some type
of accident during the one-year period prior to implementation of a school
bus driver training program. During the first year in which the training
program was administered, and with the addition of 20 school buses to the
fleet, the incidence of accidents fell to 40 percent. During a subsequent
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year, accident experience fell to 31 percent with further reductions
anticipated. The training program involved classroom instruction as well
as initial and follow-up behind-the-wheel training.
Similar results were obtained and reported by Lovdahl (14). After
implementing the National Safety Council's Defensive Driving Course on
January 1, 1975, preventable accidents were reduced more than 80 percent by
mid-September. Lovdahl noted that in addition to reducing the incidence of
preventable accidents, those accidents that did occur resulted in far less
property damage and, therefore, considerable savings in cost per accident.
Allen (2) found that the effects of training on pupil transportation
programs are not limited to the reduction of accidents. In a discussion of
pupil transportation costs, Allen stated:
The key to continued increased operational efficiency and reduced
costs lies primarily with the on-going re-education or re-train
ing of school bus drivers.
The nation's motor-truck industry provided a closely related source of
information concerning the effects of driver training on accident involve
ment.
In an article by Cross (7), Johnson Motor Lines attributes its reduc
tion in accident frequency to its driver training program and administra
tive emphasis on safety. The company, which serves the eastern portion of
the United States, operates 864 tractors, 2,350 trailers, and 307 straight
trucks. Since 1967 the company's highway accident frequency has been
reduced by 34 percent and its local accident frequency by 42 percent.
According to Harold Clark, company safety director:
About 75 percent of our linehaul accidents and approximately
40 percent of our local accidents are judged nonpreventable.
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Cross (6) also reported on a training program implemented by Riss
International truck lines. The company started its own professional truck
driving school which supplied 150 new drivers during 1979, The training
program lasts seven weeks and includes 280 hours of classroom instruction
and at least 2,000 miles of on-road training. Although no specific acci
dent statistics were given, it was reported that 50 training program gradu
ates, during a one-year period, experienced only two accidents, both of
which were minor.
In a study by Tack (26), the effect of three types of high school
driver education curriculums was examined to determine their impact on
driving patterns after course completion. Two-phase (classroom and on-
street behind-the-wheel instruction), three-phase (classroom, on-street
behind-the-wheel, and simulation instruction), and four-phase (classroom,
on-street behind-the-wheel, simulation, and off-street driving range
instruction) were studied. Tack found that:
It is reasonable to conclude that the effectiveness of two-phase
programs for males is equal to or superior to that of other pro
grams as can be judged by examining driving records over a two-
year period following course completion. For females, the four-
phase students had the worst accident records during the time
period studied, when the influence of variables known to be
related to driving records were controlled. Continued expansion
of programs which are more costly than two-phase programs is
questionable with respect to effectiveness and/or cost.
Prothero (18) studied the effects of an experimental course on 358
randomly selected problem drivers from four large Florida cities. The
drivers were randomly assigned to one of three study groups. The experi
mental group consisted of 137 persons and was administered a special eight-
hour course focusing on how to change driving behavior. The second group,
consisting of 109 drivers, participated in the National Safety Council
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Defensive Driving Course. The third group consisted of 112 drivers and
served as the control group. Pre- and post-tests designed to measure driv
ing knowledge were administered to each of the three groups. During a
one-year follow-up period, it was found that there was no significant
improvement in driving knowledge between the three groups, however, the
experimental group had a greater reduction in traffic law violations and
collisions than the group that took the Defensive Driving Course. The
experimental group has a significantly greater reduction in violations and
collisions than the control group.
Use of Accident Data for Analysis
Bull and Roberts (3) felt that the accurate reporting and: subsequent
study of traffic accidents were essential to the implementation of preven
tive countermeasures. The authors said that:
Statistics of persons injured or killed in road traffic accidents
play an important part in traffic planning and in the application
and assessment of safety measures.
They hjrpothesized that a substantial nximber of England's highway traffic
injuries were not being reported and, therefore, not available in official
traffic data for accurate analysis of the traffic accident problem. In a
study of 1,200 patients injured in traffic accidents and admitted to an
English hospital, the authors found that about one-sixth of the serious
injuries and one-third of the slight injuries did not appear at all on
police records. The lowest accident report rate was found among single car
accidents in which only the driver was injured.
Shaoul (19) examined the feasibility of using traffic accidents and
violations to predict the effectiveness of a driver education course in
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England, Over a three-year period, 1,800 boys and girls were recruited for
the study and were placed in one of three experimental driver education
groups. One group received only a few hours of in-car training on the
public roads. The second study group received the full driver training
program including 15 hours of in-car driving range instruction, stimulation-
aided training, and supplemental in-car instruction on the public roads.
The third group served as the control group. The accident and traffic
violation experience for each group was followed for five years after
course completion. Shaoul found that accidents were not perfectly reliable
criteria nor were they stable measures of a driver*s performance over time.
According to Shaoul:
Accident countermeasures aimed at the driver per se attempt to
change behavior of drivers and yet they are required to be evalu
ated in terms of other than behavior, i.e., accidents.
It was found that traffic offenses were correlated with the accident expe
rience of boys, at the 5 percent level, for all but the fully trained
groups. Only in the case of the entire female sample was the association
of accidents to traffic offenses significant at the 5 percent level,
Shaoul concluded by stating:
Since safety, as reflected in accident frequencies, seems to be
so critically dependent on exposure to risk and driving experi
ence, this amply justifies the use of driving practices and
exposure to risk variables as criteria for evaluating the effec
tiveness of driver education.
This study of training and accidents has shown that the cognitive
factor is an important element in the driving task and safety.
However there is little evidence to suggest that driver education
has been instrumental in altering driver behavior. It appears
that learning (as measured by accidents) took place during the
activity of driving.
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Suchman (25) attributed the lack of research into the area of accident
causation and analysis on the general philosophy that such events are
uncontrollable. He stated that:
This climate of helplessness and despair in the face of accidents
had contributed much toward keeping this area of human activity
out of the realm of scientific inviestigation. Almost by defini
tion one could not study accidents. The emphasis of science was
upon the understanding of predictable events-and accidents were
considered unpredictable.
Suchman categorizes accidents as a form of human behavior which is subject
to systematic research and understanding. He concludes his discussion of
accident analysis by stating:
According to this approach, we view accidents as social events
and, as such, subject to the general model for studying social
action or human behavior. This model permits us to study acci
dents by means of the same techniques and methods that have been
developed for the study of other forms of human behavior or
social action. We believe that this approach to accidents as
events falling at one end of a continuum of unpredictable and
uncontrollable behavior permits us to analyze these events in
terms of current social theories of human behavior.
Carroll (4) reported a study involving the accident experience of
7,1A5 licensed drivers from around the United States. Personal interviews
along with 21 additional predictor variables were used in an attempt to
develop classifications of driving exposure and accident rates for future
highway safety analysis. It was found that the best predictor of exposure
was whether or not a person drives on the job and the best predictor of
accidents was driver's age followed by the driver's sex.
In the book Accident Prevention (1), published for the American Public
Health Association, Incorporated, the use of accident data to measure the
effectiveness of accident prevention programs is summarized.
Improvement in gross experience, as shown by accident rate, is
about the only index of effectiveness available. The difficulty
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lies not so much in the measurement of improved experience as in
our inability to assign a definite causal relationship between
specific procedures and results obtained. If accident prevention
could be carried on in a truly scientific manner, with problems
correctly defined and with definite values assigned to various
remedial effects, then the manipulation of these remedial efforts
within a stable environment could govern the nature and scope of
results. Unfortunately, accident prevention techniques fre
quently seem to be adrift in a sea of variables. We plan and
operate programs and cannot always, at points of appraisal, state
definitely that a technique worked or to what extent it worked.
In the absence of validated measuring instruments we proceed on
the assumption that if accident experience improves, what we are
doing is effective.
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METHOD OF PROCEDURE
The intent of this study was to determine the effect of school bus
driver training on school bus driver accident involvement. Such a study
compares the accident involvement of school bus drivers completing a
21~hour, classroom type, school bus driver training program during the
1974-75 school year with drivers who had not completed the training pro
gram.
The first test performed on the data was the Pearson Product Moment
Correlation Coefficient to determine if any interrelationships existed
between all possible combinations of 1) independent variables, 2) dependent
variables, and 3) dependent with independent variables.
A multiple regression analysis procedure, utilizing the Statistical
Analysis System (22) computer program, was then employed to determine the
effect of training on both serious and nonserious school bus accident
involvement when holding constant the variables 1) location of operation,
2) driver age, 3) driver sex, 4) years of school bus driving experience,
5) pre-training nonserious school bus accident involvement, and 6) pre-
training serious school bus accident involvement.
The multiple regression analysis procedure was then applied to the
remaining independent variables to test for their unique contribution to
the prediction of post-training nonserious and serious school bus accident
involvement while holding constant the other variables.
Hypotheses
1. There is no significant correlation between the independent variables
training status, location of operation, driver sex, driver age, school
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bus driving experience, pre-training nonserious school bus accident
involvement, or pre-training serious school bus accident involvement.
Ho: p = 0; Ha: p 0; a - .01
2. There is no significant correlation between the dependent variables
post-training nonserious school bus accident involvement and post-
training serious school bus accident involvement.
Ho: p = 0; Ha: p g' 0; a =» .01
3. There is no significant correlation between the dependent and indepen
dent variables.
Ho: p = 0; Ha: p 5^ 0; a « .01
4. The independent variable training status will not contribute signifi
cantly to the prediction of post-training nonserious or serious school
bus accidents when holding the other independent variables constant.
Ho: = 0; Ha: 3^ 0; a = .01
5. The independent variable location of operation will not contribute
significantly to the prediction of post-training nonserious or serious
school bus accidents when holding the other independent variables
constant.
Ho: 32 0; Ha: 32 ~ -01
6. The independent variable driver age will not contribute significantly
to the prediction of post-training nonserious or serious school bus
accidents when holding the other independent variables constant.
Ho: 3^ = 0; Ha: 3^ 5^ 0; a = .01
7. The independent variable driver sex will not contribute significantly
to the prediction of post-training nonserious or serious school bus
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accidents when holding the other independent variables constant.
Ho: 3, = 0; Ha: 6, 0; a « .01
4 4
8. The independent variable school bus driving experience will not contrib
ute significantly to the prediction of post-training nonserious or
serious school bus accidents when holding the other independent vari
ables constant.
Ho: = 0; Ha: 0^ 0; a = .01
9. The independent variable pre-training nonserious accidents will not
contribute significantly to the prediction of post-training nonserious
or serious school bus accidents when holding the other independent
variables constant.
Ho: 3. = 0; Ha: 0; a = .01
o o
10. The independent variable pre-training serious accidents will not con
tribute significantly to the prediction of post-training nonserious or
serious school bus accidents when holding the other independent vari
ables constant.
Ho: 5^ = 0; Ha: 0; a = .01
Assumptions
1. That the records of all Iowa school bus drivers are maintained by the
Iowa Department of Public Instruction and are accurate.
2. That an individual driver in the study remained employed by the same
school district throughout his or her school bus driving career or, if
employed by two or more school districts during this time, those dis
tricts were of the same location of operation classification (rural or
urban) as that of the initial employing district.
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3. That those drivers classified as "nontrained" have not participated at
any time in the 21-hour Iowa School Bus Driver Training Program.
4. That the school bus driving exposure of all drivers in the study is
equal between trained and nontrained drivers.
5. That the training received by drivers was equal in content,
6. That all school bus accidents occurring between July 1, 1970, and
June 30, 1979, were reported to the Iowa Department of Public Instruc
tion.
Limitations
1. Participants in the Iowa School Bus Driver Training Program were volun
teers.
2. The Iowa School Bus Driver Training Program is a classroom-only program
and does not involve behind-the-wheel instruction.
3. School bus accident data used in this study were that reported to the
Iowa Department of Public Instruction from July 1, 1970, through
June 30, 1979. The accident Involvement of drivers prior to or follow
ing these dates was omitted.
4. It was impossible to determine from driver records available the number
of miles driven annually by each school bus driver included in the
study. Each driver, therefore, was considered to have had equal expo
sure to the operation of a school bus.
5. The school bus accident data reflect Involvement but do not assign
driver responsibility.
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Sotirce of Data Collection
Data for this study were obtained entirely from school bus driver
records inaintained by the Iowa Department of Public Instruction. The
Department's School Transportation and Safety Education Division maintains
a cumulative card file of all school bus drivers in the State of Iowa.
Each driver's school bus driving history is recorded on a 5 inch by 8 inch
card (see Appendix B) and filed alphabetically by the driver's last name.
Each card contains the school year and school bus permit number issued
during that year for each year the driver was employed as a school bus
driver in Iowa. The card also contained the current school district of
employment as well as the month, day, and year of all reported school bus
accidents involving the driver.
The driver's birth date and sex were obtained from the 1978-79 school
year "Application for School Bus Driver's Permit" (see Appendix C) file.
The training status of each driver was determined by matching the
study's driver population with a computer printout of all drivers complet
ing the 21-hour Iowa School Bus Driver Training Program during the 1974-75
school year.
Description of Sample
The study sample contains 2,011 Iowa school bus drivers who were
issued Iowa school bus operator permits during each of nine consecutive
school years beginning with the 1970-71 year and ending with the 1978-79
year. School bus drivers having been issued a permit for more than the
nine-year period were not excluded from the study.
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Description of Analytical Procedure
The Pearson Product Moment Correlation Coefficient was used to examine
the interrelationship among the independent variables; location of opera
tion, driver age, driver sex, school bus driving experience, pre-training
nonserious school bus accident involvement, pre-training serious school bus
accident involvement, and training status. This correlation procedure was
also used to examine the relationship between the dependent variables:
post-training nonserious school bus accident involvement and post-training
serious school bus accident involvement. Correlation coefficients were
also examined to determine whether interrelationships existed between the
dependent and independent variables.
The multiple regression analysis technique was used to determine if the
independent variables; location of operation, driver age, driver sex,
school bus driving experience, pre-training nonserious school bus accident
involvement, pre-training serious school bus accident involvement and
training status can predict post-training serious or nonserious school
bus accident involvement. The Statistical Analysis System (22) computer
program was used to conduct the multiple regression analysis on the data.
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ANALYSIS OF DATA
The results of the data analysis are presented in this chapter.
Included are analysis of the following: 1) general characteristics of the
sample, 2) description of the analytic techniques used in the study, and
3) findings relevant to the stated hypothesis obtained from the use of the
techniques.
General Characteristics of the Sample
The sample
A total of 2,011 Iowa school bus drivers was included in the study
sample. Criterion for inclusion in the study sample was based upon the
requirement that each driver must have been issued a school bus driver's
permit, by the Iowa Department of Public Instruction, for a minimum of nine
consecutive school years beginning with the 1970-71 year and ending with
the 1978-79 year. No maximum experience criterion was established for the
study.
Driver sex
Table 3 provides a breakdown of the number of males and females
included in the study sample as well as each group's minimum, mean, and
maximum for age and years of experience. The total population of Iowa
school bus drivers over the nine-year period from 1970-71 through 1978-79
has averaged 79.5 percent male and 20.5 percent female. This is compared
with the male-female percentage in the study sample of 77.6 and 22.4,
respectively. Only a slight percentage difference exists between the study
sample and that of the average total population.
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Table 3. Sample minimum, mean, and maximum age and years of school bus
driving experience by sex distribution
Age Experience
Sex N % Minimum Mean Maximum Minimum Mean Maximum
Male 1,560 77.6 23.0 50.6 66.0 9.0 14.5 30.0
Female 451 22.4 28.0 49.2 67.0 9.0 12.7 31.0
Total 2,011 100.0 23.0 50.3 67.0 9.0 14.1 31.0
Training status
Table 4 presents the training status of the sample as well as driver
age characteristics associated with both the nontralned and trained groups.
It was found that the mean age for the trained group was 52.0 years as
compared to 49.8 years for the nontralned group. A separate t-test was
performed on the group means to determine if the sample groups could be
considered to have been drawn from the same population. A calculated
t-value of 4.48 was obtained. A t-value of 2.58 with 727 degrees of free
dom was needed for significance at the .01 level. It can be concluded that
the group means are significantly different.
Training status by experience
Table 5 presents the training status of the sample as well as the
school bus driving experience characteristics of both the nontralned and
trained groups. The mean number of years of school bus driving experience
for both groups was quite similar with the trained group having a mean of
14.0 years and the nontralned group 14.2 years. The pooled t-test was
performed on the group means to determine if the sample groups could be
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Table 4. Driver age by training status
Standard
Status N % Minimum Mean Maximum dev. t p>t
Nontrained 1,583 78.7 23.0 49.8 67.0 9.40
Trained 428 21.3 26.0 52.0 66.0 8.60
Total 2,011 100.0 23.0 50.3 67.0 4.48 .000
Table 5. School bus driving experience by training status
Experience
Standard
Status N % Minimum Mean Maximum dev. t p>t
Nontrained 1,583 78.7 9.0 14.2 31.0 4.88
Trained 428 21.3 9.0 14.0 30.0 4.62
Total 2,011 100.0 9.0 14.1 31.0 .62 .538
considered to have been dravn from the same population A calculated
t-value of .62 was obtained. A t-value of 2.58 with 2009 degrees of free-
dom was needed for significance at the .01 level. It can be concluded that
the group means are not significantly different and that the groups were
drawn from the same population.
Driver sex by training status
Table 6 presents the sex of individuals included in the study sample
according to their training status. Of the 2,011 drivers in the sample,
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Table 6. Sex by training status
Status Male
Sex
Female
Row
total
Nontrained Count 1,267 316 1,583
Row pet 80.0 20.0
Col pet 81.2 70.1
78.7Tot pet 63.0 15.7
Trained Count 293 135
428
Row pet 68.5 31.5
Col pet 18.8 29.9
21.3Tot pet 14.6 6.7
Column 1,560 451 2,011
Total 77.6 22.4
100.0
Chi square " 25.97* 1 degree of freedom
*p <.01.
428 participated in the training program. Among the trained drivers, males
accounted for 68.5 percent and females 31.5 percent. Of the nontrained
group, male drivers represented 80.0 percent and females 20.0 percent.
Results of the chi square test indicate that the distribution of driver sex
was dependent upon training status. A larger proportion of female drivers
was found among the trained groups, whereas the larger proportion of males
was found among the nontrained group.
Pre-training accident involvement by training status
Table 7 shows the number of drivers, by training status, that had been
involved in at least one school bus accident during the pre-training period.
Of the trained group, 21.3 percent had experienced a school bus accident
prior to enrolling in the training program while 10.2 percent of the
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Table 7. Pre-training accident involvement of drivers by training status
Status No Yes
Row
total
Nontrained Count 1,421 162 1,583
Row pet 89.8 10.2
Col pet 80.8 64.0
Tot pet 70.7 8.1 78.7
Trained Count 337 91 428
Row pet 78.7 21.3
Col pet 19.2 36.0
Tot pet 16.8 4.5 21.3
Column 1,758 253 2,011
Total 87.4 12.6 100.0
Chi square = 37.255* 1 degree of freedom
*p <.01,
nontrained group were involved in an accident during the pre-training
period. Results of the chi square test indicate that the distribution of
pre-training school bus accident involvement was dependent upon training
status. A larger proportion of trained drivers was involved in pre-training
school bus accidents than the nontrained drivers. It is also important to
note that of the 2,011 drivers included in the study sample, 1,758 drivers
experienced no pre-training period accident.
Location of operation by training status
Table 8 presents the location of operation by training status. It was
found that the location of operation did not differ between the trained and
nontrained drivers. In both groups, 92.3 percent of the drivers operated
their school buses in rural areas and 7.7 percent in urban areas. Results
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Table 8. Location of operation by training status
Status
Location of operation
Rural Urban
Row
total
Nontrained Count 1,461 122 1,583
Row pet 92.3 7.7
Col pet 78.7 78.7
Tot pet 72.6 6.1 78.7
Trained Count 395 33 428
Row pet 92.3 7.7
Col pet 21.3 21.3
Tot pet 19.6 1.6 21.3
Column 1,856 155 2,011
Total 92.3 7.7 100.0
Chi square = .000 1 degree of freedom
of the chi square test indicate that the distribution of rural and urban
operational areas was not dependent upon the training status of the sample.
It should be noted that the percentage of drivers operating their vehicles
in either the rural or urban areas remained the same for both the trained
and nontrained groups.
Location of operation by sex of trained drivers
Also examined was the relationship of sex to the location of operation
for both the trained and nontrained groups. Table 9 presents the location
of operation by sex of drivers that participated in the training program.
Of the 428 trained drivers, 92.3 percent were employed by, and operated
their school buses in, school districts designated as rural, while 7.7
percent operated their school buses in urban areas. Results of the chl
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Table 9. Location of operation by sex of trained drivers
Location of operation Row
Sex Rural Urban total
Male Count 273 20 293
Row pet 93.2 6.8
Col pet 69.1 60.6
Tot pet 63.8 4.7 68.5
Female Count 122 13 135
Row pet 90.4 9.6
Col pet 30.9 39.4
Tot pet 28.5 3.0 31.5
Column 395 33 428
Total 92.3 7.7 100.0
Chi square - ,002 1 degree of freedom
square test Indicates that the distribution of location of operation among
the trained driver group was not dependent upon driver sex classification.
Location of operation by sex of nontralned drivers
Table 10 presents the location of operation, by sex, of drivers that
did not participate in the training program. Of the 1,583 nontralned
drivers, 92.3 percent operated their vehicles in rural areas and 7.7 per
cent operated school buses in urban areas. Results of the chi square test
indicate that the distribution of location of operation among nontralned
drivers was not dependent upon a driver's sex classification.
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Table 10. Location of operation by sex of nontralned drivers
Location of operation Row
Sex Rural Urban total
Male Count 1,178 89 1,267
Row pet 93.0 7.0
Col pet 80.6 73.0
Tot pet 74.4 5.6
Pemale Count 283 33 361
Row pet 89.6 10.4
Col pet 19.4 27.1
Tot pet 17.9 2.1 20.0
Column 1,461 122 1,583
Total 92.3 7.7 100.0
Chi square = 1.674 1 degree of freedom
Description of Analytic Techniques
Analytic techniques applied to teat hypotheses
Using the t-statistic, Pearson Product Moment Correlation Coefficients
were tested for the following null hypotheses:
1. There Is no significant correlation between the independent vari
ables: training status, location of operation, driver sex, driver
age, school bus driving experience, pre-training nonserious school
bus accident involvement or pre-training serious school bus acci
dent involvement.
Ho; p = 0; Ha: p 0; a = .01
2. There is no significant correlation between the dependent vari
ables: post-training nonserious and post-training serious school
bus accident Involvement.
45
Ho: p = 0; Ha: p 7* 0; a = .01
3. There Is no significant correlation between the dependent and
independent variables.
Ho: p = 0; Ha: p 0; a = .01
Multiple regression analysis, utilizing the Statistical Analysis Sys
tem (22) computer programs, was selected for use in the study. The
F-statistic was used to test the significance of the regression coeffi
cients associated with the following null hypotheses:
4. The independent variable training status will not contribute
significantly to the prediction of post-training nonserious or
serious school bus accidents when holding the other independent
variables constant.
Ho: = 0; Ha: 0; a = .01
5. The independent variable location of operation will not contribute
significantly to the prediction of post-training nonserious or
serious school bus accidents when holding the other independent
variables constant.
Ho: $2 ~ ^2
6. The independent variable driver age will not contribute signifi
cantly to the prediction of post-training nonserious or serious
school bus accidents when holding the other independent variables
constant.
Ho: # 0; a - .01
7. The independent variable driver sex will not contribute signifi
cantly to the prediction of post-training nonserious or serious
A6
school bus accidents when holding the other independent variable
constant.
Ho: 0^ " 0; Ha: 0; o = .01
8. The independent variable school bus driving experience will not
contribute significantly to the prediction of post-training
nonserious or serious school bus accidents when holding the other
independent variables constant.
Ho: 3^ = 0; Ha: 0; a »= .01
9. The independent variable pre-training nonserious school bus acci
dents will not contribute significantly to the prediction of post-
training nonserious or serious school bus accidents when holding
the other independent variables constant.
Ho: Sg = 0; Ha: ^ 0; a = .01
10. The independent variable pre-training serious accidents will not
contribute significantly to the prediction of post-training
nonserious or serious school bus accidents when holding the other
independent variables constant.
Ho: 3y = 0; Ha: ^ 0; a => .01
Findings Relevant to Hypotheses
Hypothesis 1^: There is no significant correlation between the independent
variables: training status> location of operation, driver sex, driver age,
school bus driving experience, pre-training nonserious school bus accident
involvement or pre-training serious school bus accident involvement
The computed intercorrelation coefficients among the seven independent
variables are reported in Table 11. Twelve of the possible combinations
among the independent variables, each with 2,009 degrees of freedom, were
found to be significant at the .01 level. Location of operation was
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Table 11. Pearson product moment correlation coefficients for the indepen
dent variables
Variable
Location of operation with:
driver age
driver sex
school bus driving experience
pre-training nonserious accidents
pre-training serious accidents
training status
Driver age with:
driver sex
school bus driving experience
pre-training nonserious accidents
pre-training serious accidents
training status
Driver sex with:
school bus driving experience
pre-training nonserious accidents
pre-training serious accidents
training status
School bus driving experience with:
pre-training nonserious accidents
pre-training serious accidents
training status
Pre-training nonserious accidents with;
pre-training serious accidents
training status
Pre-training serious accidents with;
training status
*p <.01.
055
,050
,106*
.205*
,099*
,000
066*
,356*
,048
,017
,095*
,154*
,111*
,021
,114*
,087*
,010
,014
,130*
129*
,042
Prob.
014
,024
,000
,000
,000
>998
,003
,000
,033
,452
,000
.000
,000
,346
,000
000
655
538
,000
,000
,060
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positively correlated with pre-training nonserious and pre-training serious
school bus accidents, however, negatively correlated with school bus driv
ing experience. Driver age was positively correlated with school bus driv
ing experience and training status and negatively correlated with driver
sex. Driver sex was positively correlated with pre-training nonserious
accidents and training status, however, negatively correlated with school
bus driving experience. School bus driving experience was negatively
correlated with pre-training nonserious school bus accidents. Pre-training
nonserious school bus accidents were positively correlated with both pre-
training serious school bus accidents and training status. Hypothesis 1 is
rejected. There are significant interrelationships among the independent
variables.
Hypothesis There is no significant correlation between the dependent
variables; post-training nonserious and post-training serious school bus
accident involvement
The correlation between the dependent variables: post-training non
serious and post-training serious school bus accidents (p - .166), with
2,009 degrees of freedom, was found significant at the .01 level. Hypothe
sis 2 is rejected. There is significant correlation between the dependent
variables.
Hypothesis 3: There is no significant correlation between the dependent
and independent variables
The computed correlation coefficients among the dependent variables
are reported in Table 12. Eight of the possible combinations between the
dependent and independent variables, with 2,009 degrees of freedom, were
significant at the .01 level. The variable post-training nonserious school
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Table 12. Pearson product moment correlation coefficients for the depen
dent variables with the independent variables
Dependent variable r Prob.
Post-training nonserious accidents with:
location of operation .151* .000
,049 .027driver age
driver sex -119* -000
school bus driving experience -.026 .243
pre-training nonserious accidents .203* .000
pre-training serious accidents .117* .000
training status .108* ,000
Post-training serious accidents with:
location of operation .088* .000
025 .256driver age
driver sex .053 .017
school bus driving experience -.020 .376
pre-training nonserious accidents .169* .000
pre-training serious accidents .058* .010
training status .049 .028
*p <.01.
bus accidents was positively correlated with location of operation, driver
sex, pre-training nonserious school bus accidents, pre-training serious
school bus accidents, and training status. The variable post-training
serious accidents was positively correlated with location of operation,
pre-training nonserious school bus accidents, and pre-training serious
school bus accidents. Hypothesis 3 is rejected. There are significant
relationships between the dependent and independent variables.
To test Hypotheses 4 through 10, the F statistic was used. The sig
nificance of an independent variable, while holding the effects of the
other independent variables constant, was tested using a multiple regres
sion procedure.
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Tables 13 and 14 contain the results of the multiple regression proce
dure relevant to Hypotheses 4 through 10. Table 13 shows the contribution
of each independent variable to the prediction of post-training nonserious
2
school bus accident involvement. The total multiple R was .077. Table 14
shows the contribution of each independent variable to the prediction of
post-training serious school bus accident involvement. The total multiple
was .035,
Table 13. Multiple regression procedure results for the dependent variable
post-training nonserious accidents with all independent vari
ables entered
Regression
Error
Total
Degrees of
freedom
7
2003
2010
Sum of
squares
22.350
267.955
290.304
Mean
square
3.193
0.134
23.87
Prob. > F
.000
B value
Standard
error
Type II
sum of
squares F Prob. :
Intercept -0.285
Location of operation 0.158 0.031 3.354 25.07 .000
Driver age 0.002 0.001 0.552 4.13 .042
Driver sex 0.082 0.020 2.267 16.95 .000
Driver experience -0.000 0.002 0.002 0.01 .912
Training status 0.066 0.020 1.400 10.46 .001
Pre-training non
serious accidents 0.139 0.021 5.804 43.39 .000
Pre-training serious
accidents 0.210 0.056 1.863 13.92 .000
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Table 14. Multiple regression procedure results for the dependent vari
able post-training serious accidents with all independent vari
ables entered
Degrees of
freedom
Sum of
squares
Mean
square F Prob. > F
Regression 7 1.226 0.175 10.28 .000
Error 2003 34.129 0.017
Total 2010 35.356
Type II
Standard sum of
B value error squares F Prob. :
Intercept -0.046
5.65 .018Location of operation 0.027 0.011 0.096
Driver age 0.000 0.000 0.015 0.86 .353
Driver sex 0.010 0.007 0.034 2.02 .155
Driver experience -0.000 0.001 0.000 0.02 .877
Training status 0.048 0.008 0.691 1.06 .304
Pre-training non
.000serious accidents 0.028 0.020 0.034 40.57
Pre-training serious
.159accidents 0.007 0.007 0.018 1.98
Hypothesis 4: The independent variable training status will not contribute
significantly to the prediction of post-training nonserious or serious
school bus accidents when holding the other independent variables constant
The contribution of training status to the prediction of post-training
nonserious accidents was found significant at the .01 level when control
ling for the effects of the remaining variables.
The contribution of training status to the prediction of post-training
serious accidents was not significant at the .01 level when controlling for
the effects of the remaining variables.
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Hypothesis 4 is rejected. The independent variable training status
does contribute significantly to the prediction of post-training nonserious
school bus accidents at the .01 level.
Hypothesis The independent variable location of operation will not
contribute significantly to the prediction of post-training nonserious or
serious school bus accidents when holding the other independent variables
constant
The contribution of the independent variable location of operation to
the prediction of post-training nonserious accidents was found significant
at the .01 level when controlling for the effects of the remaining vari
ables .
The contribution of the independent variable location of operation to
the prediction of post-training serious accidents was not significant at
the .01 level when controlling for the effects of the remaining variables.
Hypothesis 5 is rejected. The independent variable location of opera
tion does contribute significantly to the prediction of post-training
nonserious school bus accidents at the .01 level.
Hypothesis : The independent variable driver age will not contribute
significantly to the prediction of post-training nonserious or serious
school bus accidents when holding the other independent variables constant
The contribution of driver age to the prediction of post~training
nonserious accidents was not significant at the .01 level when controlling
for the effects of the remaining variables.
The contribution of driver age to the prediction of post-training
serious accidents was not significant at the .01 level when controlling for
the effects of the remaining variables.
53
The independent variable driver age did not contribute significantly
to the prediction of post-training nonserious or serious school bus acci
dents. There is insufficient evidence to reject Hypothesis 6.
Hypothesis The Independent variable driver sex will not contribute
significantly to the prediction of post-training nonserious or serious
school bus accidents when holding the other independent variables constant
The contribution of driver sex to the prediction of post-training
nonserious accidents was found significant at the .01 level when control
ling for the effects of the remaining variables.
The contribution of driver sex to the prediction of post-training
serious accidents was not significant at the .01 level when controlling for
the effects of the remaining variables.
Hypothesis 7 is rejected. The Independent variable driver sex does
contribute significantly to the prediction of post-training nonserious
school bus accidents at the .01 level.
Hypothesis The independent variable school bus driving experience will
not contribute significantly to the prediction of post-training nonserious
or serious school bus accidents when holding the other independent variables
constant
The contribution of school bus driving experience to the prediction of
post-training nonserious accidents was not significant at the .01 level
when controlling for the effects of the remaining variables.
The contribution of school bus driving experience to the prediction of
post-training serious accidents was not significant at the .01 level when
controlling for the effects of the remaining variables.
The independent variable school bus driving experience did not con
tribute significantly to the prediction of post-training nonserious or
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serious school bus accidents. There Is insufficient evidence to reject
Hypothesis 8.
Hypothesis 9^: The independent variable pre-trainlng nonserious school bus
accidents will not contribute significantly to the prediction of post-
training nonserious or serious school bus accidents when holding the other
independent variables constant
The contribution of pre-training nonserious school bus accidents to
the prediction of post-training nonserious accidents was found significant
at the .01 level when controlling for the effects of the remaining vari
ables.
The contribution of pre-training nonserious school bus accidents to
the prediction of post-training serious accidents was found significant at
the .01 level when controlling for the effects of the remaining variables.
Hypothesis 9 is rejected. The Independent variable pre-training
nonserious accidents does contribute significantly to the prediction of
both post-training nonserious and serious school bus accidents at the .01
level.
Hypothesis 10; The independent variable pre-training serious accidents
will not contribute significantly to the prediction of post-training non
serious or serious school bus accidents when holding the other independent
variables constant
The contribution of pre-training serious accidents to the prediction
of post-training nonserious accidents was found significant at the .01
level when controlling for the effects of the remaining variables.
The contribution of pre-training serious accidents to the prediction
of post-training serious accidents was not significant at the .01 level
when controlling for the effects of the remaining variables.
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Hypothesis 10 is rejected. The independent variable pre-training
serious accidents does contribute significantly to the prediction of post-
training nonserious school bus accidents at the .01 level.
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DISCUSSION
The purpose of this study was to determine the effect of a school bus
driver training program consisting of 21 hours of classroom instruction on
school bus accidents. Such a determination was made based upon the serious
and nonserious, post-training, school bus accident involvement of 428 Iowa
school bus drivers that had participated in the Iowa School Bus Driver
Training Program during the 1974-75 school year. The 428 trained drivers
represented the total number trained from a sample of 2,011 school bus
drivers meeting an established school bus driving experience criterion of
nine consecutive school years.
A statistically significant relationship, at the .01 level, was found
between the training status of drivers and nonserious post-training school
bus accident involvement. It should be noted, however, that only .48 per
cent of the variance of post-training nonserious school bus accidents could
be accounted for by training status when holding the effects of the other
variables constant. There existed no significant relationship, at the .01
level, between training status and post-training serious school bus accident
involvement when holding the effects of the other variables constant.
The 3-values (regression coefficients) of training status for both
nonserious and serious school bus accident involvement should also be
discussed. The positive or negative nature of this statistic provides an
indication of a variable's directional contribution to the prediction of
post-training accident involvement. It was found that the ^-values associ
ated with the contribution of training status to post-training nonser
ious (see Table 13) school bus accidents were positive. This would
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Indicate that trained drivers tended to have more post-trainine accidents
than nontrained drivers. The degree to which this applies is dependent
upon the significance of the contribution made by tralnli^ statue to post-
training accident Involvement. The contribution of training status to the
prediction of post-training nonserlous school bus accidents was significant
at the .01 level while training status did not contribute significantly at
the .01 level to post-training serious accident involvement. One might,
therefore, conclude that there was a statistically significant tendency for
trained drivers to have more post-training nonserlous school bus accidents.
One should keep in mind, however, the very slight total contribution train
ing status makes to the prediction of post-training accidents as stated
earlier.
Further examination of the study sample was conducted to determine if
there were other variables which contributed significantly to the predic
tion of post-training nonserlous and serious school bus accident involve
ment. Statistically significant relationships were found between post-
training nonserlous school bus accident Involvement and! 1) location of
operation, 2) driver sex, 3) pre-training nonserlous school bus accident
involvement, and 4) pre-training serious school bus accident involvement.
It should be pointed out that although each of these variables was statis
tically significant at the .01 level, the largest percentage of the vari
ance associated with post-training nonserlous school bus accident involve
ment was 2 percent and was accounted for by the variable pre-training
nonserlous accident Involvement when holding the effects of the other vari
ables constant. Location of operation accounted for 1.16 percent of the
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variance and the remaining three variables each accounted for less than
1 percent.
Final analysis of the effects of the seven variables considered In
this study tends to indicate that trained female drivers who operate their
school buses in the rural areas and have been involved in pre-tralning
school bus accidents have a greater probability of being involved in a
post-training nonserious school bus accident.
Only one statistically significant relationship, at the .01 level,
existed between post-training serious school bus accident involvement and
the seven variables examined. Pre-tralning nonserious school bus accident
involvement was statistically significant. However, it accounted for only
2 percent of the variance associated with post-training serious accident
Involvement. Each of the remaining variables accounted for less than
1 percent of the variance associated with post-training serious accident
involvement when holding the other variables constant.
Observations
A statistically significant relationship was found to exist between
the training status of drivers in the sample and post-training nonserious
school bus accident involvement. It was also found that although the rela
tionship was statistically significant, only .48 percent of the variance
was accounted for by training status as a result of the relationship.
Further, It was discovered that only 7.7 percent of the variance could be
explained because of the combined relationship of all seven variables
examined Including training status with post-training nonserious school bus
accident involvement.
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Although the results of this study, with this sample, do not support
training as an effective countermeasure for the reduction of school bus
accident involvement, the effectiveness of school bus driver training pro
grams cannot be judged solely on the basis of these findings. It should
also be remembered that this study has attempted to determine the effect of
a classroom-only school bus driver training program on school bus accident
involvement and that a comprehensive program including behind-the-wheel
instruction may have had an influence on the outcome of the study.
In addition, there was no consideration given to the preventability or
nonpreventability of the accidents involving the drivers of the sample.
There was also no consideration given to the severity, in terms of property
damage loss, associated with the accidents involving the sample's drivers.
Both of these variables may have had a significant effect on the results
and interpretations of the study if such data had been available.
Since the 1976-77 school year, the Iowa Department of Public Instruc
tion has started to differentiate between preventable and nonpreventable
accidents when recording school bus accidents received by that agency. A
review of the school bus accident records for the three-school-year period
from 1976 through 1979 revealed that 65.5, 63.3, and 66.8 percent, respec
tively, of the school bus accidents occurring during these three years were
preventable by the school bus driver. If the variable preventability were
to have been used in this study, there is the possibility that 30 percent
or more of the accidents used as criterion for predicting the effectiveness
of the training program would not have been considered in the analysis.
This may have had a significant effect, either positive or negative, on the
study's outcome.
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It should further be noted that over the .three-year period, reported
property damage to school-owned vehicles operated by nontralned drivers
involved in preventable school bus accidents totaled $164,107. The
reported property damage to school—owned vehicles operated by trained
drivers involved in preventable accidents was $57,736, A total of 585 non-
trained and 280 trained drivers were involved in 1,057 preventable acci
dents during the three school years. The average cost per accident for the
nontrained group during this period was $280,52 while the trained driver's
average was $206.20. It should be emphasized that these figures are based
upon reported costs and there there was no way of knowing if the amounts
reported were actual or estimated. Such information is difficult to obtain
from local school districts in that the actual cost of the repairs to
school-owned vehicles is not immediately available when the school bus
accident report is completed. Therefore, an estimate is provided or the
amount of damage is not specified at all. Cost data relating to other
vehicle or property damage are even more difficult to obtain because damage
settlements are usually made directly with the party claiming damage and
the insurance company. Again, these data are often missing from the
school bus accident report or estimated.
Recommendations
On the basis of the data resulting from this study, the following
recommendations are made for future research:
1. Replication of the study, differentiating between drivers having
been involved in preventable and nonpreventable school bus acci
dents .
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2, Replication of the study, including the variable property damage
as a measure of accident severity.
3, Replication of the study, after the implementation of a comprehen
sive school bus driver training program, including classroom and
behind-the-wheel instruction.
4, Replication of the study following the design and implementation
of a revised school bus accident data collection procedure.
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SUMMARY
This study involved investigating the effect of a 21-hour, classroom
only, school bus driver training program on school bus accident involve
ment. Such a determination was made based upon the serious and nonserious
post-training school bus accident involvement of 428 Iowa school bus
drivers that had participated in the Iowa School Bus Driver Training Pro
gram during the 1974-75 school year. The 428 drivers represented the total
number of drivers that had been trained from a sample of 2,011 school bus
drivers meeting an established school bus driving experience criterion of
nine consecutive school years.
Data were obtained from school bus driver and accident records main
tained by the Iowa Department of Public Instruction for the school years
1970-71 through 1978-79.
The Pearson Product Moment Correlation Coefficient was used to test
the relationship between: 1) the independent variables location of opera
tion, driver age, driver sex, school bus driving experience, pre-training
nonserious school bus accident involvement, pre-training serious school bus
accident involvement, and training status; 2) the dependent variables post-
training nonserious and serious school bus accident involvement; and 3) the
dependent and independent variables. Results of the correlation tests are
as follows:
1. Twelve of the possible combinations among the independent vari
ables were found to be significant at the .01 level. They were:
(a) location of operation with pre-training nonserious school bus
accident involvement, pre-traindng serious school bus accident
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involvement, and school bus driving experience; (b) driver age with
school bus driving experience, training status, and driver sex;
(c) driver sex with pre-training nonserious school bus accident
involvement, training status, and school bus driving experience;
(d) school bus driving experience with pre-training nonserious
school bus accident involvement; (e) pre-training nonserious school
bus accident involvement with pre-training serious school bus
accident involvement and training status.
2. The dependent variables post-training nonserious and serious
school bus accident involvement were found significantly corre
lated at the .01 level.
3. Eight of the possible combinations between the dependent and inde
pendent variables were found to be significant at the .01 level.
They were: (a) post-training nonserious school bus accident
involvement with location of operation, driver sex, pre-training
nonserious school bus accidents, pre-training serious school bus
accidents, and training status; (b) post-training serious school
bus accident involvement with location of operation, pre-training
nonserious school bus accident involvement, and pre-training
serious school bus accident involvement.
Multiple regression analysis was utilized to test the contribution of
the independent variables to the prediction of both nonserious and serious
school bus accident involvement. Results of the regression tests are as
follows.
1. The contribution of training status to the prediction of post-
training nonserious school bus accident involvement was significant
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at the .01 level while was found to be nonsignificant in its abil
ity to predict post-training serious school bus accident involve
ment.
2. The contribution of location of operation to the prediction of
post-training nonserious school bus accident Involvement was
significant at the .01 level while was found to be nonsignificant
in its ability to predict post-training serious school bus acci
dent involvement.
3. The contribution of driver age to the prediction of post-training
nonserious or serious school bus accident involvement was found to
be nonsignificant at the .01 level.
4. The contribution of driver sex to the prediction of post-training
nonserious school bus accident Involvement was significant at the
.01 level while was found to be nonsignificant in its ability to
predict post-training serious school bus accident involvement.
5. The contribution of school bus driving experience to the predic
tion of post-training nonserious or serious school bus accident
involvement was found to be nonsignificant at the .01 level.
6. The contribution of pre-trainlng nonserious school bus accident
involvement to the prediction of post-training nonserious and
serious school bus accident involvement was found to be signifi
cant at the .01 level.
7. The contribution of pre-trainlng serious school bus accident
involvement to the prediction of post-training nonserious school
bus accident involvement was significant at the .01 level while
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was found to be nonsignificant in its ability to predict post-
training serious school bus accident involvement.
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APPENDIX A.
SCHOOL TRANSPORTATION DATA
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Table A~l. School transportation data
School
year Accidents
Pupils ^
transported
Vehicles
used^
Miles
traveled
(billion)^
1966-67 33.000 16,684,922 221,722 1.90
1967-68 37,000 17,271,718 230,578 1.95
1968-69 39,000 18,467,944 238,102 2.15
1969-70 42.000 18,752,735 239,973 2.20
1970-71 47,000 19,191,483 245,608 2.30
1971-72 45,000 20,047,589 257,804 2.40
1972-73 42,000 20,791,737 262,579 2.50
1973-74 43,000 21,169,633 271,552 2.40
1974-75 48,000 22,398,556 282,834 2.50
1975-76 51,000 22,757,316 312,030 2.60
1976-77 58,000 23,156,006 298,173 2.90
^Information based on data gathered by the National Safety Council.
^Information based on data gathered by the National Association—State
Directors of Pupil Transportation Services.
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APPENDIX B.
SCHOOL BUS DRIVER CUMULATIVE RECORD CARD
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STATE OF IOWA
DEPARTMENT OF PUBLIC INSTRUCTION
SCHOOL
ADDRESS
CUMULATIVE RECORD
lAR DRIVER'S PERMIT if DATE ISSUED S.D. AWARD ACCIDENTS
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APPENDIX C.
APPLICATION FOR SCHOOL BUS DRIVER'S PERMIT
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APPENDIX D.
DATA COLLECTION INSTRUMENT
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